The 2008 financial crisis affected both cooperative and joint-stock banking groups. But since these groups had adopted different forms and modes of governance, cooperative banks might have suffered less. Cooperative banking groups are seen as more risk-averse than jointstock banking groups. One possible explanation is that they are owned by their members and unlisted; another reason could be the extent of their presence in a local area, which enables them to reduce information asymmetry. Joint-stock banking groups are seen as more ready to take risks. As they are held by stockholders requiring high-returns, they are more motivated to undertake risky projects. As cooperative banking groups have evolved, some have adopted joint-stock banking group features. This evolution can have more important consequences on their management style. To study whether cooperative banking groups faced the financial crisis better than jointstock groups, we compared their sensibility to the financial crisis and their contribution to financial stability. We built a sample composed of European cooperative and joint-stock banks and computed a z-score indicator, reflecting the probability of bankruptcy. A dummy variable set for the governance criteria distinguishes between the different types of cooperative banking groups. We used a data panel treatment to highlight the potential differences due to governance factors over the entire period studied (2002-2011); we then divided this period into three sub-periods to determine whether some banks, according to the extent of hybridization, showed on the one hand more resistance, and on the other more resilience. Our principal conclusion is that cooperative banking groups that have retained the main features of their original model while diversifying their activities have contributed most to financial stability.
Introduction
The financial crisis that began in mid-2007 1 with the subprime lending scandal in the United States does not seem to have spared any bank. Regardless of legal statuses, all of them suffered as the crisis unfolded. As each bank pursues different objectives, one may presume that the crisis did not have the same impact on all banks.
The banking area is mainly composed of cooperative and joint-stock banking groups. Cooperative banking groups are network constructs composed of local and/or regional banks. The owners are also customers. These banks may be affiliated to a structure that offers them logistical support, or alternatively can hold (or be held, even partially by) other unifying activities. So, if we consider the whole structure, we conceive the notion of a group. Cooperative banking groups have evolved since their creation: some have listed subsidiaries, others are partially listed, and some have retained the main features of the original cooperatives. Even within one country, cooperative banking groups can behave differently. These notable differences in organizational models enable us to report that some are now built on a hybrid model that confers the properties of both joint-stock and cooperative banking groups.
In this paper we discuss the degree of hybridization of the cooperative model and examine whether the extent of hybridization affected the ability of cooperative banking groups to face the financial crisis. We begin by conducting a theoretical analysis that explains why cooperative banking groups are expected to contribute more to financial stability than joint-stock groups. We also describe the evolution and process of hybridization that brings some cooperative banking groups closer to joint-stock groups. Then, we explore empirically whether the extent of a banking group's hybridization played a role in its contribution to financial stability. This is represented by a number of endogenous variables as the z-score characterizes the probability of bank bankruptcy, the loans to assets ratio shows a bank's capacity to maintain its lending level even in times of crisis, and the return on equity shows the evolution of financial performance during three different sub-periods. Following a descriptive statistics analysis of the endogenous variables retained, we present an econometric data panel model in order to reinforce the initial results, and, finally, we conclude.
Theoretical analysis

Cooperative banking groups benefit from a governance model that plays a stabilizing role in periods of crisis
Cooperative banking groups pursue low-risk goals. Cooperative banks are held by their member-owners, who are also their customers. To preserve the continuity of their bank, they are not inclined to take risks that could lead to bankruptcy. Being a shareholder does not confer the right to a dividend, so whatever the level of profit realized by the bank, it has no effect on shareholder wealth (Gurtner et al., 2006) . This is an important asset compared to joint-stock banks. The latter are listed and their stockholders want to maximize their wealth, so they exercise pressure on management to ensure that the maximum profit will be realized. To achieve this, the management is motivated to undertake excessively risky projects. This difference in ownership shows that cooperative banking groups are more risk-averse than joint-stock banks. and the Finnish OP-Pohjola group.
Among cooperative banks, we also find those that intervene in a particular area and do not truly form a group. They are composed of local banks that freely affiliate themselves with a group that provides logistical support. Those banks could not afford to finance their own IT platform; for example, as the costs of functioning would exceed the benefits for an insufficient number of operations. So, it is in their interest to share a common platform by affiliating with a group, so as to achieve economies of scale. The group does not own any listed subsidiary. This is the case for Spanish Cajas Rurales, UK building societies, the Portuguese CCCAM, Austrian Volksbanken and the Italian BCC. These belong to the least hybrid category in this research paper.
Finally, some cooperative banking groups form an intermediate category of hybridization degree. They are composed of numerous decentralized local banks and unlisted subsidiaries that operate in various areas (corporate and investment banking, market finance, etc.). In this category, we find the German DZ Bank group, the Dutch Rabobank group, and the French Crédit Mutuel and Crédit Coopératif groups. We decided to include the French Crédit Mutuel group in this category, even though it holds a listed subsidiary (CIC). There is a very small share of stocks that do not belong to the Crédit Mutuel and are in free exchange. This free float cannot have a negative effect on the stability of CIC; if all investors decided to sell their stock at the same time, neither CIC nor Crédit Mutuel would suffer.
As there are important differences in governance amongst cooperative banking groups on the one hand, and between cooperative and joint-stock banking groups on the other, it is important to examine and measure the impact of these differences. We approached this by first conducting a descriptive statistics analysis to see how three representative indicators of financial stability evolved during (a) the whole period studied and (b) during three discrete periods within that time span: before the crisis, the crisis year, and after the crisis. The target was to measure the relative levels of resistance and resilience between cooperative and joint-stock banking groups. In order to increase the descriptive statistics analysis robustness, we conducted an econometric analysis using the data panel method.
Empirical analysis
Methodology
To analyze how hybridization degree affected bank stability during the financial crisis, we began by first defining the different concepts, then leading a descriptive statistics analysis, and finally, strengthening the first observations stemming from this analysis by carrying out an econometric study.
Concept definitions.
In this analysis, we divide the whole period (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) into three periods in order to examine the behaviour of each category before the crisis (2002) (2003) (2004) (2005) (2006) (2007) , during the crisis (2008) and after the most important phase of the crisis (2009) (2010) (2011) , using the concepts of resistance and resilience. Thus, a bank is considered resistant if it was able to maintain its level of management and financial indicators during the crisis, or if it sustained a lower deterioration of its indicators compared with other banks. A bank is said to be resilient if it was able to overcome the crisis. If it suffered from a deterioration of its indicators during the crisis, it will show more resilience if, post-crisis, it manages to present indicator levels close to pre-crisis ones. The concepts of resistance and resilience are used to describe a bank's financial stability. According to the European Central Bank, financial stability is the ability to resist shocks and absorb financial imbalances. In this paper, we classify the cooperative banking groups according to their hybridization degree but put joint-stock banking groups under a single category since they all function the same way. A cooperative banking group that belongs to a defined hybridization category will contribute more to financial stability if it shows greater resistance during the year of the crisis than the other banking groups in the period of reference (2002) (2003) (2004) (2005) (2006) (2007) . This will be measured in terms of its results, which will be better than those of the other banking groups in the period of reference. A banking group that has a defined hybridization degree will contribute to financial stability if it is resilient, that is to say, if it performs better in the post-crisis period than in the crisis period. To test the difference in financial contribution according to hybridization degree, we used three endogenous indicators: a computed z-score, the loans to assets ratio, and the return on equity.
Building the database.
To create our database, we retained all the cooperative banking groups within the European Union. In order to compare the contribution of cooperative banks and joint-stock banks to the financial stability, we collected the same data for the joint-stock banking groups established in the same countries with the largest total assets. This last criterion should support this study; as cooperative banking groups have rather high total assets profiles, it is important to compare them with joint-stock banks with the same profiles. Here, we consider that a group comprises the local bank's activities plus the activities of the subsidiaries held by the group. In this way, we consider the whole activities of the group. The data were obtained from the Bankscope database. For some cooperative banking groups, we had to proceed to an aggregation of data. Indeed, some groups, such as DZ Bank in Germany, do not take into account data produced by local banks. In this case, we had to aggregate group data with data from local banks to obtain data that truly reflect the group's performance. Our database is composed of 15 cooperative banking groups and 49 jointstock banks in Austria, Finland, France, Germany, Italy, the Netherlands, Portugal, Spain, and the United Kingdom (the countries in which cooperative banking groups are found). The number of observations for the whole period was 601.
Classification according to hybridization degree.
Once the data were collected, we classified the cooperative banking groups according to their hybridization degree. We consider that a cooperative banking group has a low level of hybridization if it is composed of independent and decentralized local banks. The latter have a free affiliation to the group, which has no listed subsidiaries. We called this category LHCoop (least hybrid cooperative banking groups). The second, intermediate category comprises local or regional banks, with no listed subsidiaries except where the public share is very low. We named this category IHCoop (intermediate hybridization cooperative banking groups). The final category refers to cooperative banking groups that have adopted some features of joint-stock banking groups. They are partly listed and hold a listed subsidiary that they have built ex-nihilo or have acquired from a commercial rival; they are also subject to stockholder pressure, unlike traditional cooperative banking groups, which have none of these features, and are likely to be penalized more heavily during a financial crisis. We named them MHCoop (most hybrid cooperative banking groups). We refer to the joint-stock banks in our sample as JSB.
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Descriptive statistics analysis (Appendices 1, 2 and 3)
This analysis precedes the econometrical analysis. It enables us to see how banks in the four categories behave during each of the three periods in terms of financial stability, ability to maintain their level of lending and financial performance. The different periods are : -2002-2007 : the period before the crisis. This is the period of reference, as presented earlier.
-2008: the year of the financial crisis. We compare changes in the indicators before and during the crisis to see if banks, according to their hybridization degree, were more resistant to the crisis and therefore contributed more to financial stability. -2009-2011 : the post-crisis period. We will see whether the banks show resilience by examining the improvement in their results following the crisis.
Definitions of the endogenous variables used as proxies of contributions to financial stability.
Z-score: we used a z-score indicator to determine whether cooperative banking groups, according to their hybridization degree, contribute more to financial stability. There are different definitions of the z-score in the literature. Although Altman (1968) pioneered the definition, we focus our analysis on the definition used in the IMF studies (Hesse and Cihak, 2007) and by Laeven and Levine (2008) . Our preference is explained by the presence of the return on assets standard deviation as a denominator, which enables risk measurement. The z-score formula we use is: z-score = (K+µ)/ σ, where K is the capital funds to total assets ratio, µ represents the return on assets ratio and σ represents the return on assets standard deviation. The z-score indicator takes into account the size of the bank's capitalization, its assets return performance and the risk contained in the latter. It can be considered as a solvency probability estimator as it measures the number of standard deviations the return on assets must lose to reach bankruptcy; the higher this indicator is, the more the bank contributes to financial stability. The advantages of this indicator are the ease of collecting data to build it, the ease of interpretation and the ability to measure the probability of bankruptcy.
Loans to assets: we use this ratio to examine a bank's lending level. If this ratio is raised, a bank allocates an important part of its assets to financing the economy.
Return on equity: this ratio measures the financial performance realized by a bank. If it is high, it indicates a bank makes a substantial profit. It could also indicate that a bank invests in risky projects that offer high returns.
Cooperative banking groups present higher indicators before the crisis. Before the crisis, cooperative banking groups with low and intermediate degrees of hybridization present higher z-score means (Appendix 1) than joint-stock banks. The z-score mean of the most hybrid banks is inferior to that of the joint-stock banks. At this stage, cooperative banking groups that have retained the main features of the original cooperatives contribute more to financial stability than joint-stock banks. Moreover, all the cooperative banking groups have a loans to assets ratio (Appendix 2), which is on average higher than that of joint-stock banks. Cooperative banks that have the lowest hybridization are those that lend most to the economy. As regards to financial performance (Appendix 3), joint-stock banks performed best (12%). We notice that cooperative banking groups benefit from an average return indicator that is close to that of joint-stock banks. The most hybrid cooperative banking groups have an indicator of 11 per cent; the least hybrid banks have an indicator
The intermediate and most hybrid cooperative groups seem more resilient. During the 2009-2011 period, almost all the banks improved their z-score mean. The exception was those in the least hybrid category; their z-score mean continued to deteriorate, becoming the lowest of all categories. Intermediate hybrid cooperative banks showed the highest improvement in this indicator, followed by the most hybrid cooperative banks and lastly by the joint-stock banks. As regards to the level of lending, we note that only the banks in the intermediate and most hybrid categories improved their ratios. The joint-stock banks were the lowest but held a steady lending profile. The least hybrid banks suffered from a slight drop in their indicator. Finally, the evolution of the financial performance indicator benefited the intermediate hybrid banks, which improved their average indicator (the highest indicator in this period). They were followed by the most hybrid banks, which greatly improved their average ratio. The other bank categories realized negative performances. We conclude that cooperative banks in the intermediate and most hybrid categories show more resilience in term of contribution to financial stability.
The initial results show that the least and intermediate hybrid banks show more resistance during a financial crisis, while the intermediate and the most hybrid banks show more resilience during the post-crisis period. As these results are drawn from the descriptive statistics analysis, we attempt to reinforce them through an econometrical analysis. This will enable us to determine if there is a different contribution to financial stability during the various periods, according to the hybridization degree.
Econometric analysis
Data panel treatment choice. The purpose of this study was not to follow the evolution of financial stability over a period of time, but to examine whether, during distinct periods, cooperative and joint-stock banking groups behaved in different ways in terms of financial stability. To reach this goal, the econometric tool which meets our needs is the data panel method. The variation of the z-score, the loans to assets and the return on equity are thus not only studied over determined periods but also for a sample of individuals. The database from which we work is an unbalanced panel containing 601 observations. As we work on data panel treatment, we had to treat different points as the unitary root process presence. Our database does not contain sufficient data to use (augmented) Dickey-Fuller or Philips Perron tests. To avoid obtaining biased results, we applied the Levin, Lin and Chu test, which is specifically adapted to small samples (Appendix 5). We found that the endogenous indicators series was stationary on level. We have also taken care to determine whether we were in the case of random or fixed effects. We supposed that there was a random effect on the coefficient associated with individuals. This was confirmed by the Hausman test (Appendix 4).
Description of the models. In the first model, we use the z-score as a proxy for financial stability. The z-score is the endogenous variable and we attempt to explain its variability with a set of dummy variables that represent the level of hybridization degree, along with other explanatory control variables. The model is: 9 unbalanced panel containing 601 observations. As we work on data panel treatment, we had to treat different points as the unitary root process presence. Our database does not contain sufficient data to use (augmented) Dickey-Fuller or Philips Perron tests. To avoid obtaining biased results, we applied the Levin, Lin and Chu test, which is specifically adapted to small samples (Appendix 5). We found that the endogenous indicators series was stationary on level. We have also taken care to determine whether we were in the case of random or fixed effects. We supposed that there was a random effect on the coefficient associated with individuals. This was confirmed by the Hausman test (Appendix 4).
Description of the models
In the first model, we use the z-score as a proxy for financial stability. The z-score is the endogenous variable and we attempt to explain its variability with a set of dummy variables that represent the level of hybridization degree, along with other explanatory control variables. The model is: In this set of dummies, the omitted dummy is JSB, which represents the joint-stock banks and is the reference in our model; -Loans 2 is the quadratic loans to assets ratio and Loans is the loans to assets ratio; -NIM is the net interest margin; -Fees represents the amount of fees and income divided by total assets; -Crisis is a temporal dummy variable; -Rate is the long-term interest rate; -CTIR is the cost to income ratio.
In the second model, the endogenous variable is the return on equity. We want to examine the evolution of financial performance over the entire period, as well as within separate periods, according to the degree of hybridization. As control variables, we introduce the long-term interest rate and the net interest margin. The model is: ROE i, t, c = αi + β1 i LHCoop i,t + β2 i IHCoop i,t + β3 i MHCoop i,t + β4 i NIM i,t +β5 c Rate c,t + ∑ φ t Crisis t + ɛ i,t ∀ i = 1,..,64 In the third model, we use the loans to assets ratio as an endogenous variable to see if the banks, according to their hybridization degree, have maintained their level of lending. As a control variable, we keep only the long-term interest rate. The model is:
Loans i, t, c = αi + β1 i LHCoop i,t + β2 i IHCoop i,t + β3 i MHCoop i,t + β4 c Rate c,t + ∑ φ t Crisis t + ɛ i,t ∀ i = 1,..,64
Definition of the variables and expected signs
In which: -LHCoop, IHCoop, MHCoop are a set of dummy variables that describe the degree of hybridization.
LHCoop includes the least hybrid cooperative banks, IHCoop contains cooperative banks that have an intermediate level of hybridization, and MHCoop represents the most hybrid cooperative banks. In this set of dummies, the omitted dummy is JSB, which represents the joint-stock banks and is the reference in our model; -Loans 2 is the quadratic loans to assets ratio and Loans is the loans to assets ratio; -NIM is the net interest margin; -fees represents the amount of fees and income divided by total assets; -crisis is a temporal dummy variable; -rate is the long-term interest rate; -CTIR is the cost to income ratio.
In the second model, the endogenous variable is the return on equity. We want to examine the evolution of financial performance over the entire period, as well as within separate periods, according to the degree of hybridization. As control variables, we introduce the long-term interest rate and the net interest margin. The model is: 9 to treat different points as the unitary root process presence. Our database does not contain sufficient data to use (augmented) Dickey-Fuller or Philips Perron tests. To avoid obtaining biased results, we applied the Levin, Lin and Chu test, which is specifically adapted to small samples (Appendix 5). We found that the endogenous indicators series was stationary on level. We have also taken care to determine whether we were in the case of random or fixed effects. We supposed that there was a random effect on the coefficient associated with individuals. This was confirmed by the Hausman test (Appendix 4).
Description of the models
In the second model, the endogenous variable is the return on equity. We want to examine the evolution of financial performance over the entire period, as well as within separate periods, according to the degree of hybridization. As control variables, we introduce the long-term interest rate and the net interest margin. The model is: 
Definition of the variables and expected signs
In the third model, we use the loans to assets ratio as an endogenous variable to see if the banks, according to their hybridization degree, have maintained their level of lending. As a control variable, we keep only the long-term interest rate. The model is: 9 unbalanced panel containing 601 observations. As we work on data panel treatment, we had to treat different points as the unitary root process presence. Our database does not contain sufficient data to use (augmented) Dickey-Fuller or Philips Perron tests. To avoid obtaining biased results, we applied the Levin, Lin and Chu test, which is specifically adapted to small samples (Appendix 5). We found that the endogenous indicators series was stationary on level. We have also taken care to determine whether we were in the case of random or fixed effects. We supposed that there was a random effect on the coefficient associated with individuals. This was confirmed by the Hausman test (Appendix 4).
Description of the models
In the second model, the endogenous variable is the return on equity. We want to examine the evolution of financial performance over the entire period, as well as within separate periods, according to the degree of hybridization. As control variables, we introduce the long-term interest rate and the net interest margin. The model is: To differentiate the three categories, we had to create a set of dummy variables. We determined the first category as LHCoop: this dummy takes the value 1 if the cooperative banking group belongs to the least hybrid category, 0 otherwise. As the banks that belong to this category have no diversified activities, we do not expect them to contribute a great deal to financial stability. If the bank is specialized in financing a single activity, for example real estate, if a crisis arises in this sector the bank will be annihilated.
IHCoop: this dummy takes the value 1 if the cooperative banking group has an intermediate degree of hybridization, 0 otherwise. These banks have diversified activities through unlisted subsidiaries. They retain the main features of a cooperative bank and are unlisted. So, the profile they benefit from should help them to contribute the most to financial stability.
MHCoop: this dummy takes the value 1 if the cooperative banking group belongs to the most hybrid category, 0 otherwise. These banks are close to joint-stock banks, as they have listed subsidiaries or are themselves partially listed. They retain some features of the original cooperative banks but their proximity to joint-stock banks allows us to assume that there is no difference between their financial stability contributions.
Finally, in JSB, we included all the joint-stock banking groups. In our model, JSB is the reference. This enables us to compare the financial stability of each category of cooperative banks relative to the joint-stock banking groups.
To give our model more robustness, we decided to include other variables that could explain the endogenous indicators' volatility. As each country benefits from specificities that can have some impact on the endogenous indicators' variation, we also decided to introduce an indicator characterizing financial data appropriate to each country.
Net interest margin.
The net interest margin represents the net interest income expressed as a percentage of earning assets. If this ratio is high, it means the bank is able to obtain funding at low prices or is able to impose high margins on its customers. If this ratio is low, it means a bank obtains extensive funding or is unable to calibrate fair and sufficient margins for its customers according to their real risk profile. We expect it to have a positive effect on the z-score. As the z-score takes into account the return on assets, if the net interest margin increases, the realized return will also increase and the z-score will be higher.
Cost to income ratio. Cost to income ratio measures the costs of running of a bank (for example staff salaries) divided by the income before provisions generated by the bank and thus represents an efficiency measure. We expect that this ratio will have a negative effect on the z-score. Indeed, costs and returns are highly and negatively correlated. If costs increase, the realized return will decrease and the z-score will drop.
Fees and commissions to total assets. We divide a bank's generated fees and commissions by its total assets. We thus try to measure the element of fees and commissions that are unrelated to lending, in order to see if the bank's income sources are diversified. We expect a positive impact on the z-score, as an increase in fees and commissions will increase the level of returns.
Loans to assets. We also want to know if the bank prioritizes granting loans or if it has other priorities besides lending. We divide the loans granted by each bank by its total assets. The higher the ratio, the greater the bank's lending. We expect a quadratic specification and convexity. As we suppose that cooperative banking groups have a greater lending profile, we expect banks that lend the most will contribute more to financial stability.
Long-term interest rates by country. This indicator measures the rate at which a country issues its 10-year bonds. If this indicator is high, it means a bank is located in a poorly rated country. If the rate is raised, the interest rate of the long-term bonds will be low, despite some exceptions, such as France. Since France lost its AAA rating, it has been borrowing money at lower rates. An increase in this rate will have negative consequences on the financial stability of banks in France. Indeed, an increase will contribute to the depreciation of bank assets. As the z-score is built on capital funds, an increase in rates will cause a decrease
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2008 crisis dummy variable. To appreciate the effect of the financial crisis on the z-score variation, we included a temporal dummy variable, named 2008 Crisis. It takes the value 1 if the year is 2008; otherwise, the value is 0. If it is a significant variable, then 2008 played a role in the z-score variation.
Results
We conducted regressions under data panel treatment over four periods: the entire period under study (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) , the pre-crisis period (2002) (2003) (2004) (2005) (2006) (2007) , the crisis year (2008) and the post-crisis period (2009) (2010) (2011) . The main regression attempts to explain the z-score variability. The other regressions aim to explain financial performance and variability in lending levels. This demonstrates the level and evolution of contribution to financial stability according to the degree of hybridization throughout the different periods. In this way, we can establish whether banks of a particular hybridization degree show more resilience and/or resistance during times of financial crisis. We introduced other control variables that influenced the z-score variability. In each case, we explain whether the control variables introduced in each regression are significant and whether their coefficient has the expected sign.
Model 1: Z-score as a measure of bank solvency Do cooperative banking groups present more robust z-scores according to their hybridization degree?
We first begin by explaining the results of the first model, which has the z-score as an endogenous variable. The model was (see Appendix 6.1): 11 indicator is high, it means a bank is located in a poorly rated country. If the rate is raised, the interest rate of the long-term bonds will be low, despite some exceptions, such as France. Since France lost its AAA rating, it has been borrowing money at lower rates. An increase in this rate will have negative consequences on the financial stability of banks in France. Indeed, an increase will contribute to the depreciation of bank assets. As the z-score is built on capital funds, an increase in rates will cause a decrease in asset value and consequently a lower zscore. Finally, when a country issues long-term bonds, banks are expected to participate in this operation by subscribing to these bonds. If the country is poorly rated, the risk undertaken by the bank will reduce its asset value and thus lower its z-score value.
crisis dummy variable
To appreciate the effect of the financial crisis on the z-score variation, we included a temporal dummy variable, named 2008 Crisis. It takes the value 1 if the year is 2008; otherwise, the value is 0. If it is a significant variable, then 2008 played a role in the z-score variation.
Results
Model 1: Z-score as a measure of bank solvency Do cooperative banking groups present more robust z-scores according to their hybridization degree?
We first begin by explaining the results of the first model, which has the z-score as an endogenous variable. The model was (see Appendix 6.1):
Z-Score i, t, c = αi + β1 i LHCoop i,t + β2 i IHCoop i,t + β3 i MHCoop i,t + β4 i Loans 2 i,t + β5 i Loans i,t + β6 i NIM i,t + β7 i Fees i,t + ∑ φ t Crisis t + β8 c Rate c,t + β9 i CTIR i,t + ɛ i,t ∀ i = 1,..,64
In this model, regardless of the period, we see that the control variables have the expected influence on z-score variability. The sign is coherent with the hypothesis we assessed earlier. As regards to the loans to assets ratio with a quadratic specification, the curve is convex. The minimum α on the whole period is 53.3 per cent. This indicates that banks that have a ratio superior to α contribute more to financial stability. The coefficient of this quadratic ratio is also significant in the post-crisis period. The curve remains convex and
In this model, regardless of the period, we see that the control variables have the expected influence on z-score variability. The sign is coherent with the hypothesis we assessed earlier. As regards to the loans to assets ratio with a quadratic specification, the curve is convex. The minimum α on the whole period is 53.3 per cent. This indicates that banks that have a ratio superior to α contribute more to financial stability. The coefficient of this quadratic ratio is also significant in the post-crisis period. The curve remains convex and the minimum α is 36.5 percent. As such we can corroborate our explanation of the results on the dummy variables that characterize the degree of hybridization.
Intermediate hybrid cooperative banks contribute more to financial stability. First of all, when we consider the whole period (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) that relies on 591 observations3, we note that the explanatory power is 21.6 percent. The variables introduced in the model explain 21.6 percent of the z-score variance, which is an interesting level in the social sciences area. Regarding the dummy variables of the hybridization degree, we note that the coefficient related to the intermediate hybrid banks is positive (53.36) and significant. This signifies that, on average, cooperative banking groups that have an intermediate hybridization degree have higher z-scores than the joint-stock banks that are the reference in our model. As regards the other hybridization degree categories, we cannot deduce any difference between said categories and joint-stock banks, as the coefficients related to the dummies are insignificant. So, over the whole period, intermediate hybrid cooperative banks contribute more to financial stability. Looking at the situation before the crisis period (2002) (2003) (2004) (2005) (2006) (2007) , we can see that once again, cooperative banking groups with an intermediate hybridization degree are affected by a positive and significant coefficient of 49.83. In 2008, the crisis year, this coefficient rises to 55.96. Finally, in the post-crisis period (2009) (2010) (2011) , it continues to rise, reaching a value of 58.72. In all three periods, these coefficients remain significant at a one percent level. Thus, compared to the jointstock banks, intermediate hybrid cooperative groups contribute more to financial stability, even during the crisis period. As Rabobank belongs to this category, and as the joint-stock banks include Dexia, we decided to run those regressions omitting both cases 4 . The coefficient related to the intermediate hybrid banks is lower (22.43) but it remains positive and significant at a five percent level. We note that this coefficient evolves as before. It is worth more during the crisis period (23.61) than in the pre-crisis period (20.13), and it is worth more in the post-crisis period (24.70) than during the crisis. Therefore, we cannot say there is a Rabobank and Dexia effect (although in the case of Rabobank the coefficient is not as high as before). Thus we may conclude that even during a period of financial crisis, cooperative banking groups that have an intermediate hybridization degree contribute more to financial stability than the joint-stock banks. This can be explained by: their diversification, the fact that they and the subsidiaries they hold are not listed, they are well established in various countries, and they benefit from a stable structure that better enables them to face the crisis.
Regarding the banks that have lower (LHCoop) and greater (MHCoop) degrees of hybridization, even in this restricted model, we cannot observe any difference between them and the joint-stock banks since the coefficients remain insignificant. This can be explained by the fact that the least hybrid cooperative banks are often specialized in a single business area. Their lack of diversification makes them vulnerable, particularly in times of crisis; if they are specialized in mortgages, for example, a housing crisis will lead them to bankruptcy. The most hybrid cooperative banks have the features of joint-stock banks. As they are partially listed or hold listed subsidiaries, they receive pressure from stockholders. As they can act as jointstock banks, the lack of difference between them is not surprising.
To deepen our analysis, we tested the hybridization degree effect of banks on other endogenous variables, particularly those we examined in the descriptive statistics analysis. We want to see if financial performance remains the same before, during and after the crisis. To do this, we examine the link between financial performance (represented by the return on equity ratio) and hybridization degree in the three different periods. We also attempt to see if the hybridization degree played a role in supporting the economy. To search for a possible relation, we use the loans to assets ratio as the endogenous variable.
Model 2: How does financial performance evolve throughout each period?
The model we ran to explain the variation in financial performance was (Appendix 6.2):
The model we ran to explain the variation in financial performance was (Appendix 6.2): ROE i, t, c = αi + β1 i LHCoop i,t + β2 i IHCoop i,t + β3 i MHCoop i,t + β4 i NIM i,t +β5 c Rate c,t + ∑ φ t Crisis t + ɛ i,t ∀ i = 1,..,64
In this model, the control variables show different effects on financial performance. The long-term interest rate indicator has an insignificant effect on the return on equity, except in the post-crisis period (2009-2011) when we withdrew Dexia from the sample. The effect is significant and negative, as expected. Regardless of the period, the net interest margin always has a positive and significant effect on financial performance, except in 2008, where the effect is insignificant. Over the whole period, whatever the sample, the temporal dummy always has a negative and significant effect on financial performance.
The least and intermediate hybrid cooperative banking groups are less profitable in the pre-crisis period.
Over the whole period (2002-2011), we note that there is no difference in the financial performance of cooperative banking groups and joint-stock banks, regardless of their hybridization degree. Indeed, all coefficients related to the hybridization degree are insignificant. If we focus on the pre-crisis period (2002) (2003) (2004) (2005) (2006) (2007) , we see a negative and significant coefficient related to the least and intermediate hybrid banks. So, a bank in the least hybrid degree category has on average a financial performance inferior to 3.29 points compared to that of jointstock banks. A bank that has an intermediate degree of hybridization has on average a financial performance inferior to 3.91 points compared to that of joint-stock banks. We note that there is no difference between the financial performance of cooperative banking groups with the highest degree of hybridization and that of joint-stock banks, as the coefficient is insignificant. So in the pre-crisis period, the least and intermediate hybrid cooperative banking groups had a lower financial performance than joint-stock banks. This is not unexpected; as we described earlier, cooperative banks are not under stockholder pressure, they are not listed and do not pursue profit maximization.
In times of crisis, there is no difference in profitability between cooperative banks and joint-stock banks.
In 2008, the crisis year, and during the post-crisis period (2009-2011), we cannot report any difference between the financial performance of cooperative banks, whatever their hybridization degree, and that of joint-stock banks. This signifies that cooperative banking groups that had lower and significant financial performance in the pre-crisis period showed higher resistance; there was no difference between the return realized by the different categories. We repeated the analysis omitting Rabobank and Dexia. The results are the same in all three sub-periods, but not over the whole period. In this latter case, the coefficient related to the least hybrid banks is negative and significant. So over the entire period, when we run the model without Dexia, the least hybrid banks have lower financial performance than joint-stock banks.
Model 3: Do cooperative banks lend more in times of crisis?
We ran some models with the loans to assets as the endogenous variable. The control variables are the long-term interest rate and the temporal dummy. The model used was (Appendix 6.3): we run the model without Dexia, the least hybrid banks have lower financial performance than joint-stock banks.
We ran some models with the loans to assets as the endogenous variable. The control variables are the long-term interest rate and the temporal dummy. The model used was (Appendix 6.3):
As a rise in interest rates leads to lower asset value, we expected a positive sign related to its coefficient. Indeed, if the asset value decreases, the loans to assets ratio will increase. This hypothesis is confirmed. Nevertheless, we note that regardless of the period and sample, the temporal dummy has no effect on the lending level, as its coefficient is insignificant.
The least and intermediate hybrid banks lent more than the joint-stock banks during the period 2002-2011
In the first model, which covered the entire period, we noted that the least hybrid cooperative banking groups lent more than the joint-stock banks. The coefficient related to the least hybrid category was positive and highly significant. Their ratio was on average 11.49 points higher than that of joint-stock banks. Intermediate hybrid cooperative banks also lent more than joint-stock banks. On average, their ratio was 5.44 points higher and significant at the 10 percent level. A Rabobank effect was noted in this case. Indeed, if we withdraw As a rise in interest rates leads to lower asset value, we expected a positive sign related to its coefficient. Indeed, if the asset value decreases, the loans to assets ratio will increase. This hypothesis is confirmed. Nevertheless, we note that regardless of the period and sample, the temporal dummy has no effect on the lending level, as its coefficient is insignificant.
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Lemzeri, Y. The least and intermediate hybrid banks lent more than the joint-stock banks during the period [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . In the first model, which covered the entire period, we noted that the least hybrid cooperative banking groups lent more than the joint-stock banks. The coefficient related to the least hybrid category was positive and highly significant. Their ratio was on average 11.49 points higher than that of joint-stock banks. Intermediate hybrid cooperative banks also lent more than joint-stock banks. On average, their ratio was 5.44 points higher and significant at the 10 percent level. A Rabobank effect was noted in this case. Indeed, if we withdraw Rabobank, the coefficient becomes insignificant. There is no difference in lending behaviour between the more hybrid and the joint-stock banks. These results are consistent with the earlier theoretical analysis, where we noted that cooperative banks are established throughout a territory; they are close to their customers and are willing to contribute to community and economic development.
The least and intermediate hybrid banks also lent more during the crisis and post-crisis periods.
If we focus on the banks' behaviour during the different periods as regards to their lending offers, we note that during the pre-crisis period as well as in the crisis year, there is no difference between the different categories of banks, as no coefficient appears significant. Because the crisis year gives poor results, and the post-crisis period also gives insufficient results compared to the whole period, which shows that there is a difference in behaviour between the banks, we added a post-crisis period covering 2008-2011. It shows that the least hybrid cooperative banking groups lent more on average than joint-stock banks. Their coefficient is 9.34 and is significant at the 5 percent level. It remains significant and positive even if we withdraw Rabobank and Dexia. Intermediate hybrid cooperative banking groups also lent more on average than joint-stock banks. Their loans to assets ratio is on average 8.91 points higher and is significant at the 10 percent level. As in the previous analysis over the whole period, there seems to be a Rabobank effect here as well. When we withdraw this bank, the coefficient becomes insignificant.
We stated earlier that cooperative banking groups lend more even in times of crisis. As they are held by shareholders who are also customers -and as their customers include managers of small and medium-sized firms who need loans so as to enable their firm to grow -it seems normal for cooperative banks to contribute to the economic development of the area where they are settled. This hypothesis was verified in the descriptive statistics analysis and is corroborated by the econometric analysis. Since they continue to lend even during the crisis period, they show higher resistance than joint-stock banks.
Conclusion
In this paper, we have shown that there is a link between a cooperative banking group's hybridization degree and its financial stability. We tested levels of resistance and resilience through various indicators: a computed z-score in order to measure the probability of bankruptcy; the loans to assets ratio to measure a bank's capacity to maintain its level of lending in times of financial crisis; and the return on equity to see how financial performance evolves according to their hybridization degree over the different periods considered.
The first conclusion we draw is that intermediate hybrid cooperative banks contribute significantly to financial stability. They benefit from higher z-scores, which show that they are well-capitalized and realize steady returns. Their bankruptcy probability is lower than that of joint-stock banks, even in times of crisis. Rabobank plays an important role in this. Moreover, we showed that whatever the period even when we withdraw Rabobank and Dexia from the sample -intermediate hybrid cooperative banks continue to
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JEOD -Vol.3, Issue 1 (2014) provide higher z-scores than joint-stock banks. These banks have diversified activities that enable them to mitigate economic fluctuations and their firm establishment in an area (local, regional or country-wide) gives them a better understanding of their customers. As local and/or regional banks benefit from this proximity, and as group activities are diversified and unlisted, they accumulate different assets that enable them to contribute more to financial stability, as shown through their higher z-score. According to this indicator, these banks show more resistance and resilience. The results for the least and most hybrid banks do not differ from those for joint-stock banks. The least hybrid banks suffer from their lack of diversification and are more vulnerable to macroeconomic shock. The most hybrid banks have features that also characterize joint-stock banks, which explains the lack of difference in their results. The second conclusion concerns the ability of cooperative banking groups to make a profit. During the pre-crisis period, their return is lower than that of joint-stock banks, with the exception of the most hybrid cooperative banking groups, whose level of returns is not much different than the joint-stock banking groups. But in times of crisis and during the post-crisis period, we find that there is no difference between the financial performances of cooperative and joint-stock banking groups. As the least and intermediate hybrid cooperative banks had weaker return on equity ratios before the crisis, and as there are no differences between the cooperative and joint-stock banks during the other periods, it demonstrates that they showed more resistance during the crisis. Because the least and intermediate hybrid banks are unlisted or do not hold listed subsidiaries, they do not suffer from a fall in stock market prices. Additionally, they do not undertake high-risk projects that can have negative consequences in times of crisis if they fail.
The third and final conclusion we draw is the capacity of the least and intermediate hybrid cooperative banking groups to maintain their lending level in times of crisis. As these banks are built as local and/or regional networks throughout an entire country, they are close to their customers. These banks are leading players in regards to the economic development of their area. As they are often managed by entrepreneurs of small and medium-sized firms, who themselves know the difficulties of obtaining a loan, the results we found are consistent with their willingness to develop the local economy.
While drawing conclusions in this paper, we found that, globally, cooperative banking groups with an intermediate hybridization degree have faced the financial crisis better. They contribute more to financial stability than joint-stock banking groups. They show more resistance and resilience before, during and after the crisis. Even if they do not differentiate themselves from joint-stock banking groups in terms of the z-score indicator, the least hybrid banks also showed more resistance and resilience as far as lending is concerned and they showed more resistance than joint-stock banks in regards to financial performance. They faced the financial crisis more successfully and contributed more to financial stability with respect to those indicators.
Nevertheless, these models -particularly those that use the loans to assets and the return on equity as endogenous variables -need to be enhanced, as their explanatory power is rather limited. Even if the variables' coefficients are often significant, the introduction of further control variables that influence the endogenous variable would improve the models. Collecting more data for the following years would also be useful to check if the least and intermediate cooperative banks continue to succeed in maintaining their lending levels.
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Lemzeri, Y. [-400, -300) -374.8100 NA 1
Note: (1) standard-deviation (2) number of observations [-400, -300) -374.8100 NA 1 
Appendix 4: Hausman test results
The Hausman test is a specification test. It allows us to determine whether both estimations' (fixed and random effect) coefficients are statistically different. Under the null hypothesis H0 of orthogonality between the explanatory variables and the error term of the random effect model, both estimators within (LSDV) and generalized least squares (GLS) are unbiased [-200, - 
The Hausman test is a specification test. It allows us to determine whether both estimations' (fixed and random effect) coefficients are statistically different. Under the null hypothesis H0 of orthogonality between the explanatory variables and the error term of the random effect model, both estimators within (LSDV) and generalized least squares (GLS) are unbiased estimators. In this case, there is no significant difference between the coefficients in the within and generalized least square estimations. Thus we use the generalized least square method, as ours is a random effect model. 
The Hausman test is a specification test. It allows us to determine whether both estimations' (fixed and random effect) coefficients are statistically different. Under the null hypothesis H0 of orthogonality between the explanatory variables and the error term of the random effect model, both estimators within (LSDV) and generalized least squares (GLS) are unbiased estimators. In this case, there is no significant difference between the coefficients in the within and generalized least square estimations. Thus we use the generalized least square method, as ours is a random effect model.
The hypothesis test is: H0: â LSDV -â GLS = 0 thus, the model is a random effect model H1: â LSDV -â GLS ≠ 0 thus, the model is a fixed effect model 0 thus, the model is a fixed effect model
The H statistics formula is:
H =
H statistics follow a chi-square with k degree of freedom. If H> (k) for a α fixed threshold, then we will reject H0. The within estimator is so unbiased, we can reject the random effect specification and use an individual fixed effects model.
In our model, we ran the Hausman test. The results indicate that for a degree of freedom of 7, the chi-square statistics are widely inferior to the five percent threshold (and even the 10 percent threshold). Therefore we cannot reject the H0 hypothesis that the model is a random effect model. 
Correlated Random Effects -Hausman Test Equation: EQZSCORE Test cross-section random effects
Appendix 5: Research of unit root process
In order to check the unit root test presence, we use the specific Levin, Lin and Chu test adapted for the panel data unit root test search. This fits the panel that contains the least observations (few individuals and/or few periods).
In our model, we ran the Hausman test. The results indicate that for a degree of freedom of 7, the chi-square statistics are widely inferior to the five percent threshold (and even the 10 percent threshold). Therefore we cannot reject the H0 hypothesis that the model is a random effect model.
Correlated Random Effects -Hausman Test Equation: EQZSCORE Test cross-section random effects
Appendix 5: Research of unit root process
Here, the test indicates that we can reject the null hypothesis that assumes a common unit root process. So, the z-score series is stationary and we can work with it on level. 
Here, the test indicates that we can reject the null hypothesis that assumes a common unit root process. So, the z-score series is stationary and we can work with it on level. Here, the test indicates that we can reject the null hypothesis that assumes a common unit root process. So, the z-score series is stationary and we can work with it on level. where LHCoop is the least hybrid cooperative banks, IHCoop the cooperative banks that have an intermediate degree of hybridization, MHCoop the most hybrid cooperative banks and JSB the jointstock banks.
Panel unit root test
22 Loans to assets^2 0.003242 0.003037 0.000000 0.2910 Loans to assets -0.343761 -0.320551 0.000473 0.2858 Net interest margin 3.659333 3.739466 0.003532 0.1775 Fees and commissions on assets 4.951734 4.873370 0.045381 0.7130 CRISIS 2008 -2.119291 -2.108077 0.000534 0.6274 Long-term interest rate -0.776844 -0.776473 0.000102 0.
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JEOD -Vol.3, Issue 1 (2014) ..,64, where LHCoop is the least hybrid cooperative banks, IHCoop the cooperative banks that have an intermediate degree of hybridization, MHCoop the most hybrid cooperative banks and JSB the joint-stock banks. Note: Into brackets, the Student T. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: Into brackets, the Student T. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: Into brackets, the Student T. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level ; ** significant at 5% level ; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level ; ** significant at 5% level ; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level ; ** significant at 5% level ; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
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Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. Note: the Student T is in brackets. *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
Note: the Student T is in brackets.
*** significant at 1% level; ** significant at 5% level; * significant at 10% level.
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